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7DEOH'HODPLQDWLRQRIWKHGULOOHGKROHVDWWKHHQWU\DQGWKHH[LW
61R 7RRO0DWHULDO )HHGUDWHPPUHY 'HODPLQDWLRQPP
3HHOXS 3XVKRXW
 6&   
   
 &6&   
   
 +66   
   
 5HVXOWVDQGGLVFXVVLRQ
 7KUXVWIRUFHDQDO\VLV
'XULQJGULOOLQJRSHUDWLRQWKUXVWIRUFHVLJQDOVDUHUHFRUGHGDWWZRGLIIHUHQWIHHGUDWHVE\XVLQJWKUHHGLIIHUHQWGULOO
WRROPDWHULDOV7KHWKUXVW IRUFHUHVSRQVH VLJQDODQDO\VLV RI WKH 6*)53K\EULGFRPSRVLWHVDPSOHVJHQHUDWHGIURP
WKHSLH]RHOHFWULFG\QDPRPHWHUE\PHDQVRIFRPSXWHU SUHVHQWHGLQ)LJ)URPWKHILJXUHLWFDQEHREVHUYHGWKDWWKH
WKUXVWIRUFHLVORZZKHQWKHGULOOHQWHULQWRWKHZRNSLHFHDQGWKHLQFUHDVLQJZKHQWKHZKHQWKHGULOOLVDWWKHPLGGOH
RIWKHZRUNSLHFH7KHQWKHWKUXVWIRUFHVKRZLQJWKHGHFUHDVLQJWUHQGZKHQWKHWRROLVDWWKHH[LWRIWKHZRUNSLHFH
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7KHWKUXVWIRUFHYDULDWLRQRIWKHFRPSRVLWHVDPSOHVZLWKUHVSHFWWRWKHWKUHHGLIIHUHQWWRRO PDWHULDOVLVSUHVHQWHGLQ
)LJ7KHILJXUHVKRZHGWKDWWKHUHKDVEHHQKLJKHUWKUXVWIRUFHIRUWKHIHHGUDWHRIPPUHYZKHQFRPSDUHGWR
PPUHYDQGWKH+66WRROKDYLQJPRUHWKUXVWIRUFHWKDQRWKHUWZRWRROPDWHULDOV
)LJ 7KHWKUXVWIRUFHUHVSRQVHVLJQDOUHFRUGHGGXULQJ GULOOLQJ )LJ7KUXVWIRUFHYDULDWLRQRIWKH 6*)53FRPSRVLWHVDPSOHV
 'HODPLQDWLRQDQDO\VLV
7KH QDWXUH DQG DPRXQW RI GULOOLQJ LQGXFHG GDPDJH GHSHQGV XSRQ GULOOLQJ SURFHVV SDUDPHWHUV FRQVWLWXHQWV RI
FRPSRVLWHW\SHRIPDWUL[QDWXUHDQGFKDUDFWHULVWLFVRIILEHUVOD\HULQJVHTXHQFHLQWKHFRPSRVLWHODPLQDWHHWF7KH
YDULDWLRQRIGHODPLQDWLRQDWWKHHQWU\RIWKHFXWWLQJWRROZLWKUHVSHFWWRWRROPDWHULDOVLV SUHVHQWHG LQWKH)LJ 7KH
ILJXUHKDV VKRZQDQ LQFUHDVLQJ WUHQGRI WKHGHODPLQDWLRQZLWK WKH LQFUHDVH LQ WKH IHHG UDWH ,W LV IXUWKHUREVHUYHG
WKDW WKHUHLV WKHVKDUSLQFUHDVHLQGHODPLQDWLRQIRU+66WRROZKHQFRPSDUHGWRWKHRWKHUGULOO WRROPDWHULDOV7KH
GHODPLQDWLRQ DW WKH WRRO H[LW RI WKH FRPSRVLWHV LV SUHVHQWHG LQ)LJ 6LPLODU YDULDWLRQRI GHODPLQDWLRQKDV EHHQ
REVHUYHG IRU DOO WKUHH FXWWLQJ WRROPDWHULDOV ,Q HDFK FDVH+66 GULOO KDV UHSRUWHG WKHPD[LPXPGULOOLQJ LQGXFHG
GDPDJH DW GLIIHUHQW FRPELQDWLRQV RI WRROPDWHULDOV DQG IHHG UDWHV 6& DQG &6& GULOOV KDYH UHSRUWHG FRPSDUDEOH
GULOOLQJLQGXFHGGDPDJHZKLFKZDVDOZD\VORZHUWKDQ+66GULOODWGLIIHUHQWSURFHVVSDUDPHWHUVRIFRPSRVLWHV
)LJ 'HODPLQDWLRQ DWWKHGULOOHQWU\ RI 6*)53 FRPSRVLWHVDPSOHV )LJ 'HODPLQDWLRQ DWGULOOH[LWRI WKH 6*)53 FRPSRVLWHVDPSOHV
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 6FDQQLQJ(OHFWURQ 0LFURVFRS\6(0$QDO\VLV
7KH VXUIDFHVRIWKHGULOOHGKROHV IUDFWXUHG ILEHUV DWWKHHQWUDQFHDQGH[LWRIWKHGULOOILEHUSXOORXWGXULQJGULOOLQJ
DQGIDLOXUHPRGHVDWWKHLQWHUIDFHVEHWZHHQOD\HUVXUIDFHVDUHDQDO\]HG XVLQJVFDQQLQJHOHFWURQPLFURVFRSH 0RGHO
-(2/-60/9DQDO\VLV7KHVSHFLPHQVDUHVSXWWHUFRDWHGZLWKJROG IRUWKHFOHDUYLHZRIWKHVSHFLPHQ WKHQ
WKHDQDO\VLVKDVEHHQFDUULHGRXW
)LJ 6(0PLFURJUDSKVRIWKHGULOOHGKROHDDWWKHIHHGUDWHRIPPUHYEDWWKHIHHGUDWHRIPPUHY
7KH6(0PLFURJUDSKVRI WKH VDPSOH XQGHUZHQW GULOOLQJ DW WKH IHHG UDWHRI PPUHYDQG PPUHYDUH
SUHVHQWHGLQ)LJ DDQGE 7KHEUHDNDJHRIWKHILEHUVGXHWRWKHGULOOLQJDQGILEHUFDPHRXWIURPWKHVDPSOHDUH
FOHDUO\YLVLEOHLQ)LJ  D7KHOD\HUDUUDQJHPHQWRIWKHVSHFLPHQDQGWKHFXWWLQJHGJHVRI WKHILEHUVDUHFOHDUO\
VKRZQLQ)LJ  E)URPWKHILJXUHVLWFDQEHFOHDUO\REVHUYHG WKDWWKHUHDUHPRUHQXPEHURIILEHUVDUHGLVORFDWHG
DW KLJKHU IHHG UDWH WKDQ ORZHU IHHG UDWH7KHUHIRUH LW LV FRQFOXGHG WKDW WKH ORZHU IHHG UDWHV DUHPRUH VXLWDEOH IRU
GULOOLQJRIWKH 6*)53 K\EULGFRPSRVLWHVDVGLVFXVVHGLQWKHHDUOLHU
 &RQFOXVLRQ
,QWKHSUHVHQWH[SHULPHQWDOVWXG\GULOOLQJRI 6*)53K\EULGFRPSRVLWHV DUHFDUULHGRXWDQGWKHWKUXVWIRUFHDQG
GHODPLQDWLRQKDYH EHHQVWXGLHGE\XVLQJGLIIHUHQW WRROPDWHULDOV)URP WKHH[SHULPHQW WKH IROORZLQJFRQFOXVLRQV
KDYHEHHQDUULYHG
x 7KHWKUXVWIRUFH LQFUHDVHVZLWKLQFUHDVHWKHIHHGUDWHIRUDOOFXWWLQJFRPELQDWLRQV
x 7KHGULOOLQJRSHUDWLRQZLWK+66GULOOOHDGVWRPD[LPXPWKUXVWIRUFHDWERWKIHHGUDWHV
x 7KHGULOOLQJLQGXFHGGDPDJHVKRZVDQLQFUHDVLQJWUHQGZLWKKLJKHUIHHGUDWH
x 7KHPD[LPXP GHODPLQDWLRQLVREVHUYHGZLWK+66GULOOELW7KHUHIRUH+66GULOOLVQRWUHFRPPHQGHGIRU GULOOLQJ
RI 6*)53 K\EULGFRPSRVLWHV
x ,WFDQEHFRQFOXGHGWKDWWKHIHHGUDWHDQGGULOOWRROPDWHULDODUHWKHPDLQLQSXWSDUDPHWHUVLQGULOOLQJRI 6*)53
FRPSRVLWHV IRU SURGXFLQJGDPDJHIUHHKROHV
5HIHUHQFHV
$ELODVK 16LYDSUDJDVK 0  2SWLPL]LQJWKHGHODPLQDWLRQIDLOXUHLQEDPERRILEHUUHLQIRUFHGSRO\HVWHUFRPSRVLWH -RXUQDORI.LQJ6DXG
8QLYHUVLW\ ± (QJLQHHULQJ6FLHQFHV [[ [[[[[[$UWLFOHLQSUHVV
$UROD ' 6XOWDQ 0%5DPXOX 0  )LQLWH HOHPHQWPRGHOLQJ RI HGJH WULPPLQJ ILEHU UHLQIRUFHG SODVWLFV -RXUQDO RI0DQXIDFWXULQJ
6FLHQFHDQG(QJLQHHULQJ  
%DMSDL 3 .6LQJK ,0DGDDQ -  -RLQLQJRIQDWXUDOILEHUUHLQIRUFHGFRPSRVLWHVXVLQJPLFURZDYHHQHUJ\ 0DWHULDOVDQG'HVLJQ  

'DQGHNDU & 5 6KLQ < &  0RGHOLQJ RIPDFKLQLQJ RI FRPSRVLWHPDWHULDOV $ UHYLHZ ,QWHUQDWLRQDO -RXUQDO RI0DFKLQH 7RROV DQG
0DQXIDFWXUH 
D
)LEHUVLQWKHGULOOHGVXUIDFH
E
)LEHUVLQWKHGULOOHGVXUIDFH
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'DQGHNDU & 56KLQ <&  0XOWLIDFHILQLWHHOHPHQWPRGHOLQJRIPDFKLQLQJXQLGLUHFWLRQDOFRPSRVLWHVSUHGLFWLRQ RIGHERQGLQJDQGILEHU
GDPDJH -RXUQDORI0DQXIDFWXULQJ6FLHQFHDQG(QJLQHHULQJ  
)UDQNH 9  'ULOOLQJ RI ORQJ ILEHU UHLQIRUFHG WKHUPRSODVWLFV ± ,QIOXHQFH RI WKH FXWWLQJ HGJH RQ WKH PDFKLQLQJ UHVXOWV &,53 $QQ
0DQXIDFWXULQJ7HFKQRORJ\  
-D\DEDO 6 1DWDUDMDQ 8 6HNDU 8  5HJUHVVLRQ PRGHOLQJ DQG RSWLPL]DWLRQ RI PDFKLQDELOLW\ EHKDYLRU RI JODVVFRLUSRO\HVWHU K\EULG
FRPSRVLWHXVLQJIDFWRULDO GHVLJQPHWKRGRORJ\ ,QWHUQDWLRQDO-RXUQDORI$GYDQFHG0DQXIDFWXULQJ7HFKQRORJ\ ±
/DNVKPLQDUD\DQDQ 70DGKDYDQ 66LQKD $  ,QYHVWLJDWLRQRIWKUXVWWRUTXHDQGGHODPLQDWLRQRQGULOOLQJRIJODVVIDEULFSRO\SURS\OHQH
PDWUL[ FRPSRVLWH ,((( 3URFHHGLQJV RI QG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0HFKDQLFDO DQG (OHFWULFDO 7HFKQRORJ\ ,&0(7
'2,,&0(7
0DUTXHV $ 7 'XUDR / 00DJDOKDHV $* 6LOYD - ) 7DYDUHV -0 5 6  'HODPLQDWLRQ DQDO\VLV RI FDUERQ ILEHU UHLQIRUFHG
ODPLQDWHV(YDOXDWLRQRIDVSHFLDOVWHSGULOO &RPSRVLWHV6FLHQFHDQG7HFKQRORJ\  
0RKDQ 165DPDFKDQGUD $.XONDUQL 60  0DFKLQLQJRIILEHUUHLQIRUFHGWKHUPRSODVWLFV,QIOXHQFHRIIHHGDQGGULOOVL]HRQWKUXVW
IRUFH DQGWRUTXHGXULQJGULOOLQJ -RXUQDORI5HLQIRUFHG3ODVWLFVDQG&RPSRVLWHV  
0XUWK\ %515RGULJXHV 5//6KDUPD <1$QMDLDK '  ,QIOXHQFHRISURFHVVSDUDPHWHUVRQWKHTXDOLW\RIWKHKROHLQGULOOLQJRI
*)53 FRPSRVLWHV ± $Q H[SHULPHQWDO LQYHVWLJDWLRQ XVLQJ '2( ,((( 3URFHHGLQJV RI QG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0HFKDQLFDO DQG
(OHFWULFDO7HFKQRORJ\,&0(7 '2,,&0(7
3KDGQLV 9$0DNKGXP )5R\ $6LOEHUVFKPLGW 99  'ULOOLQJLQFDUERQHSR[\FRPSRVLWHV([SHULPHQWDOLQYHVWLJDWLRQVDQG ILQLWH
HOHPHQWLPSOHPHQWDWLRQ &RPSRVLWHV3DUW$  
3UDPDQLN $ =KDQJ / & $UVHFXODUDWQH - $  3UHGLFWLRQ RI FXWWLQJ IRUFHV LQPDFKLQLQJ RIPHWDO PDWUL[ FRPSRVLWHV ,QWHUQDWLRQDO
-RXUQDO RI0DFKLQH7RROVDQG0DQXIDFWXUH  
5DMPRKDQ 73DODQLNXPDU .  2SWLPL]DWLRQRIPDFKLQLQJSDUDPHWHUVIRUVXUIDFHURXJKQHVVDQGEXUUKHLJKW LQGULOOLQJK\EULGFRPSRVLWHV
0DWHULDOVDQG0DQXIDFWXULQJ3URFHVVHV 
5DPHVK 0 3DODQLNXPDU . 5HGG\ .+  0HFKDQLFDO SURSHUW\ HYDOXDWLRQ RI VLVDOMXWHJODVV ILEHU UHLQIRUFHG SRO\HVWHU FRPSRVLWHV
&RPSRVLWHV3DUW%(QJLQHHULQJ 
5DPHVK 03DODQLNXPDU . 5HGG\ . +  &RPSDUDWLYH HYDOXDWLRQ RQ SURSHUWLHV RI K\EULG JODVV ILEHUVLVDOMXWH UHLQIRUFHG HSR[\
FRPSRVLWHV3URFHGLD(QJLQHHULQJ 
6LQJK ,%KDWQDJDU 1  'ULOOLQJRIXQLGLUHFWLRQDOJODVVILEHUUHLQIRUFHGSODVWLF8'*)53FRPSRVLWHODPLQDWHV ,QWHUQDWLRQDO-RXUQDORI
$GYDQFHG0DQXIDFWXULQJ7HFKQRORJ\  
9DODUPDWKL 713DODQLNXPDU ./DWKD %  0HDVXUHPHQWDQGDQDO\VLVRIWKUXVWIRUFHLQGULOOLQJRISDUWLFOHERDUG3%FRPSRVLWHSDQHOV
0HDVXUHPHQW  
<XVXS 1=DLQ $0+DVLP 6 = 0  (YROXWLRQDU\WHFKQLTXHV LQRSWLPL]LQJPDFKLQLQJSDUDPHWHUV5HYLHZDQGUHFHQWDSSOLFDWLRQV
 ([SHUW6\VWHPVZLWK$SSOLFDWLRQV 
